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Abstract: Although most families of living coleoid cephalopods are well defined, phylogenetic relationships among them are controversial. A neces­
sary first step toward analyzing the phylogeny of decapod families is the determination of proper outgroups to polarize characters. The cladistic position of 
the Vampyromorpha is of particular interest. Toward this goal, we have examined 50 morphological characters in 24 species from 17 families. The material 
examined included representatives from the oegopsids, myopsids, sepioids and sepiolids, cirrate and incirrate octopods, and Vampyroteuthis. At this level, 
the characters were polarized either by comparison with Nautilus, or, for a few, by ontogenetic sequence or the fossil record. We found that of these 50 char­
acters, 25 could not be used with confidence because of problems primarily involving character independence, apomorphic "loss," or assessment of homolo­
gy/homoplasy. The states of three characters could be assumed to be ordered. Only ten characters were unambiguously informative as defining synapomor­
phies at the ordinal level. The resulting consensus of most-parsimonious trees is: (((oegopsid + myopsid + sepioid + sepiolid)(((cirrate)(incirrate)) 
vampire))(nautilus)). 
Although most families of  living coleoid 
cephalopods are well defined, phylogenetic relationships 
among them are controversial. Our understanding of 
cephalopod phylogeny is based mostly on the work of Naef 
(1921-1923; 1928). Advances in cephalopod systematics 
since the 1920s have mainly described new orders, families, 
genera, and species. The unraveling of the evolutionary 
pathways of this group has remained nearly stagnant. The 
phylogenetic classification presented by Voss (1977), sum­
marized from much earlier authors, has been widely fol­
lowed by most workers studying extant cephalopods (e. g. 
Roper et al., 1984; Nesis, 1987; Mangold and Fortmann, 
1989; and the many researchers who have used their 
works). Many paleontologists, however, have not been 
comfortable with this classification. Relationships among 
the decapods have also been questioned (e. g. J. Z. Young, 
1977; Fioroni, 1981; Boletzky, 1993a). Recently, Berthold 
and Engeser (1987) performed a phylogenetic analysis of 
the coleoid cephalopods and the resulting classification was 
quite different from that given by Voss. Perhaps the most 
important difference is that the myopsid squids (Loliginidae 
and Pickfordiateuthidae) were found to be more closely 
related to the cuttlefishes than they are to the other squids. 
Other recent attempts based on limited sets of characters 
(e. g. Clarke and Maddock, 1988; Clarke, 1988; Khromov, 
1990) have not produced a credible genealogy of coleoid 
cephalopods. 
The fossil record of coleoid cephalopods is general­
ly meager with the exception of the hard structures of 
belemnites. Indeed, Donovan (1977: 45) concluded that 
"The phylogeny of living coleoids has to be compiled from 
hopelessly inadequate paleontological evidence. It is not 
surprising that attempts to work it out have been made at 
long intervals and have been more or less unconvincing." 
Much undescribed and unexamined fossil "teuthoid" mater­
ial exists in museums (Donovan, 1977). Perhaps sufficient 
material exists that a convincing case for relationships 
could be made if interpreted within the general framework 
of a genealogy based on the analysis of Recent 
cephalopods. 
Our virtual lack of progress in understanding 
cephalopod evolution is due to the fact that: (1) no broad­
based morphological study has been attempted since Naef's 
work, although several dissertations on the comparative 
morphology of particular structures have produced valuable 
information (e.g. Toll, 1982, teuthoid gladius; Brakoniecki, 
1986, loliginid hectocotylus; Hess, 1987, spermatophores; 
S. Candela, University of Miami, in preparation, beaks); (2)
only a single molecular study of higher-level systematics
has been published (Bonnaud et al., 1994), and its results
demonstrated the difficulty in selecting proper genes for
analysis; and (3) studies using cladistic techniques have
been few and these have dealt with genera within a family
(e. g. Voss and Voss, 1983) or between just a few families
American Malacological Bulletin, Vol. 12(1/2) (1996):91-112 
91 




















View publication stats
